Potentiation of aspirin-induced gastric lesions by exposure to cold in rats. Role of acid secretion, mucosal blood flow, and gastric mucosal prostanoid content.
We investigated the mechanism by which exposure to cold sensitizes rats to the formation of gastric lesions after a low dose of aspirin (50 mg/kg). Six times more lesions were produced by aspirin plus cold than by aspirin alone. Three hypotheses were studied to explain the synergism of aspirin plus cold on lesion formation: gastric acid hypersecretion, reduced gastric mucosal blood flow, and decreased prostanoid synthesis by the stomach. Cold, and cold plus aspirin, stimulated gastric acid secretion (to a similar extent), whereas aspirin had no effect. Gastric mucosal blood flow, measured by the hydrogen gas clearance method, was decreased by cold, aspirin, and aspirin plus cold, and the extent of decrease was similar. Prostanoid generation [prostaglandin E2 (PGE2), PGF2 alpha, 6-keto PGF1 alpha, and thromboxane B2] by the gastric corpus mucosa was not affected by cold, but was reduced equally (by at least 90%) in animals receiving aspirin alone or aspirin plus cold. After oral administration of aspirin, the plasma contained mostly salicylic acid (98%), whereas the gastric mucosa contained mostly aspirin (80%-85%). We conclude that the synergism of aspirin plus cold on the formation of gastric lesions probably results from the combined effects of three factors: increased secretion of acid (because of exposure to cold) that is in contact with a gastric mucosa in which blood flow is reduced (because of exposure to cold or to aspirin), and in which the synthesis of cytoprotective prostaglandins is inhibited (by aspirin). Such mucosa may be particularly vulnerable to the damaging effect of hyperacidity.